REMARKS 

Applicant respectfully requests favorable 
reconsideration of this application. 

An Information Disclosure Statement is being filed 
herewith, as required. 

The specification has been amended to correct the 
informality noted by the Examiner and otherwise to place 
this application in better form for issue. To facilitate 
entry of the changes, a substitute specification is being 
submitted. No new matter has been added. 

Applicant notes, with appreciation, the Examiner's 
indication of allowable subject matter in Claims 2 and 5. 
Claims 1, 3, and 4 have been amended to address the alleged 
indef initeness , thus rendering all of Claims 1-5 allowable. 
Claims 6-21 have been added to provide more comprehensive 
protection for Applicant's invention, and are also believed 
to be allowable. 

Accordingly, Applicant respectfully requests that this 
application now be passed to issue. 

The Commissioner is hereby authorized to charge to 
Deposit Account No. 50-1165 (T3048-8958US01 ) any fees under 
37 C.F.R. §§ 1.16 and 1.17 that may be required by this 
paper and to credit any overpayment to that Account. If any 
extension of time is required in connection with the filing 
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of this paper and has not been separately requested, such 
extension is hereby requested. 
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METHOD FOR MANUFACTURING CLUTCH HOUSING 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method for 
manufacturing a clutch housing used for an automatic 
transmission of a vehicle or the like. 
Description of the Related Art 

A drum-type clutch housing is generally used 
for an automatic transmission (AT) of an automobile 
or the like. Such a clutch housing is manufactured 
to have predetermined accuracy and dimensions with a 
cold forging technique. 

The clutch housing usually comprises a central 
shaft portion and an outer drum portion coupled 
thereto. The shaft portion and the outer drum 
portion are firmly coupled by welding, fastening and 
the like. 

Such a manufacturing method is also known 
wherein the clutch housing is previously hot-forged 
into a product shape, and then predetermined accuracy 
is secured through cold forging, as disclosed in 
Japanese Patent Application Laid-open No. 3-189044_ 
("Patent document 1") , for example. In this example, 
the shaft portion and the outer drum portion are 
integrally formed. 



The clutch housing described above has the 
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following problems. 

In the conventional clutch housing, the outer 
drum portion with a spline provided on its inner 
periphery and the shaft portion are processed from 
separate members, and then integrally jointed by 
welding, fastening or the like. This makes it easy 
to form oil holes and notches in the shaft portion, 
but at the same time poses problems of decreased 
strength and accuracy of a joint portion. 

In order to solve the problems in manufacturing 
by coupling separate members, it is necessary to form 
integrally by forging as described in Patent document 
1, for example. However, — such Such integral forming 
allows improvement in strength and accuracy as 
compared with a method in which the outer drum 
portion and the shaft portion are configured from the 
separate members and coupled, but leaves a problem 
that it is difficult to form the oil holes and 
notches in desired shapes in the shaft portion. 

Since the outer drum portion interrupts an 
obstructs entry of a drilling tool or the like into 
the shaft portion, the oil hole to be pierced in the 
shaft portion can not be pierced vertically to a 
shaft center and is thus pierced obliquely. When it 
is obliquely pierced, a boring machine such as a 
drill nan not cannot be precisely positioned at the 
shaft portion, resulting in another problem that the 
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oil hole can not cannot b e pierced exactly at a 
predetermined position. A similar problem also 
occurs in a process of the forming a notch such as a 
groove provided in the shaft portion. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present 
invention to provide a method for manufacturing a 
clutch housing that can be mass-produced, and makes 
it possible not only to easily process oil holes and 
notches without being influenced by a shape of an 
outer drum portion, but also to improve strength and 
accuracy by use of an integrally formed material. 

In order to attain the above object, the method 
for manufacturing a clutch housing according to a 
preferred embodiment of the present invention 
comprises : 

a first step of forming a work into a pre- 
product having a shaft portion and an outer drum 
portion enclosing the shaft portion integrally with 
the shaft portion; 

a second step of subjecting the pre-product to 
predetermined processing; and 

a third step of providing a spline on an inner 
periphery of the outer drum portion by flow forming, 
and forming the clutch housing into an almost 
completed product, 
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wherein in the first step, an outer peripheral 
cylindrical portion of the outer drum portion is 
formed while being offset in an axial direction with 
respect to the shaft portion so that it is not 
opposite to at least part of the shaft portion in a 
radial direction. 

In the present invention, in the first step, 
the outer peripheral cylindrical portion of the outer 
drum portion is formed while being offset in an axial 
direction with respect to the shaft portion so that 
it is not opposite to at least part of the shaft 
portion in a radial direction, and it is therefore 
possible to easily process the oil holes and notches 
without being influenced by the shape of the outer 
drum portion. 

Furthermore, the present invention has the 
first step of forming the work into the pre-product 
having the shaft portion and the outer drum portion 
enclosing the shaft portion integrally with the shaft 
portion by hot forging, thereby allowing improvement 
in strength and accuracy by use of the integrally 
formed material . 

The features described above enable the 
manufacture of the clutch housing that can be mass- 
produced. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A, IB, 1C and ID are sectional views 
showing one embodiment of a method for manufacturing 
a clutch housing according to the present invention, 
and show a procedure for forming a pre-product from a 
work by hot forging; 

FIGS. 2A, 2B and 2C are explanatory views 
showing how the preformed work is subjected to 
predetermined processing such as oil hole piercing 
and notching; 

FIG. 3 is an axial sectional view of the clutch 
housing in which the processing in FIGS. 2A to 2C is 
completed; 

FIG. 4 is an axial sectional view showing the 
clutch housing formed into an almost completed 
product in which a spline is provided on an inner 
periphery of an outer drum by flow forming in a third 
step; and 

FIG. 5 is an axial sectional view showing the 
clutch housing which has been finished and become a 
completed product after the third step. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Embodiments of the present invention will 
hereinafter be described in detail in reference to 
the accompanying drawings. It should be noted that 
same parts are indicated by same numerals in the 
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drawings. It is needles to mention that the 
embodiments described below are given as 
illustrations of the present invention rather than 
limitations . 

FIGS. 1A to ID are sectional views showing a 
first step of one embodiment of a method for 
manufacturing a clutch drum, that is, clutch housing 
according to the present invention- — and show . More 
particularly, these figures show a procedure for 
forming a pre-product from a work by hot forging. 
First, as shown in FIGS. 1A to ID, a bar-shaped work 
(material) Wl^_ which is a material suitable for the 
clutch housing^, is prepared with a predetermined size 
so as to have a shape and capacity required for the 
clutch housing to be manufactured. 

Next, this work Wl is heated to a temperature 
suitable for plastic forming, and formed into a shape 
shown in FIG. IB through plastic forming by hot 
forging, thereby producing a work W2 . Subsequently, 
the work W2 heated to a predetermined temperature is 
put into a forging mold where it is formed into a 
rough shape of a product by hot forging, thereby 
obtaining a work W3 having a shaft portion 11 with a 
through-hole penetrating in an axial direction and e&t 
almost a substantially circular outer drum portion 12 
extending in an outline direction from the shaft 
portion 11. 
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Finally, a clutch housing 1 as a pre-product is 
formed by a finisher, which comprises the shaft 
portion 11 having a through-hole 16 penetrating in an 
axial direction in the center, and the outer drum 
portion 12 integral with the shaft portion 11. In a 
first step shown in FIGS. 1A to ID, an outer 
peripheral cylindrical portion 14 of an outer 
peripheral disk portion 13 is formed while being 
offset in an axial direction with respect to the 
shaft portion 11 so that it is not opposite to at 
least part of the shaft portion in a radial direction. 
An offset amount D is set to a predetermined value 
depending upon the size and the like of the clutch 
housing 1. 

As described above, the offset forming produces 
a free space around a radial periphery of a region 15 
of the shaft portion 11 where approach of tools such 
as a lathe is not interrupted, thus significantly 
facilitating processing conducted in a second step 
described later. The first step shown in FIGS. 1A to 
ID is preferably implemented by hot forging, but can 
also be implemented by warm forging or cold forging. 
In addition, the outer peripheral disk portion 13 and 
the outer peripheral cylindrical portion 14 
constitute the outer drum portion. 

The first step follows is followed by the 
second step shown in FIGS. 2A to 2C . Machine work is 
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mainly performed in the second step. FIGS. 2A to 2C 
are axial sectional views showing how the preformed 
clutch housing 1 is subjected to predetermined 
processing such as oil hole piercing and notching, 
and FIG. 3 is an axial sectional view of the clutch 
housing 1 in which the processing of FIGS. 2A to 2C 
is completed. 

In the step of FIG. 2A, the clutch housing 1 is 
fixed and held by a chuck 20, and the through-hole 16 
of the shaft portion 11 in a state of FIG. ID is 
ground by the lathe or the like, thus increasing an 
internal diameter of the through-hole to obtain a 
through-hole 17. Before this, a surface on inner and 
outer peripheries of the shaft portion 11 and a 
surface of the outer drum portion 12 are ground to 
pare off outer layers. 

Next, in FIG. 2B, to process the region 15 of 
the shaft portion 11 of the clutch housing 1, the 
chuck 20 grips a side of the shaft portion 11 
opposite to that in FIG. 2A. Here, the through-hole 
17 on the side of the region 15 is ground to form a 
cylindrical through-hole 19 having a larger diameter 
than the through-hole 17. A bearing (not shown) for 
supporting a^— a shaft (not shown) to be fitted into 
the shaft portion 11 of the clutch housing 1 is 
disposed in the through-hole 19. In FIG. 2B, a 
circumferential groove 21 into which a stopper ring 
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(not shown) is fitted is further formed on an outer 
peripheral surface of the region 15 of the shaft 
portion 11. 

Two kinds of oil holes 22 and 2 3 penetrating in 
the radial direction to the through-hole 19 are 
formed by a drill or the like in the region 15 of the 
shaft portion 11 in FIG. 2C . The oil hole 22 is 
provided at a position close to a root of the outer 
peripheral disk portion 13 directed joining to the 
shaft portion 11, and the oil hole 23 is provided 
between the oil hole 22 and the circumferential 
groove 21 in the axial direction. Each of the oil 
holes 22 and 23 is provided almoat substantially 
perpendicularly to a shaft center of the shaft 
portion 11. This makes it easier for oil to enter 
and exit through the oil holes 22 and 2 3 than through 
conventional oil holes which are obliquely pierced. 
It also facilitates processing, and makes it easier 
to pi1t - a fnnt-h planp a tool of the drill, thus 
allowing drilling at an exact position. A plurality 
of the two kinds of oil holes 22 and 23 is provided 
in a peripheral direction. Spaces between the 
respective oil holes are preferably ec[ual in a 
circumferential direction. 

At any of stages in FIGS. 2A to 2C, a notch 
such as a key groove can further be provided by 
mnnl ina m illing or the like on the outer periphery of 
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the shaft portion 11. In addition, cold work is 
utilized for the grinding work and the like 
implemented in FIGS. 2A to 2C. 

FIG. 3 is an axial sectional view showing the 
clutch housing 1 in which the processing of the 
clutch housing 1, in particular, the processing of 
the periphery of the shaft portion 11 is completed in 
the second step. As also shown in FIGS. 1A to ID and 
FIGS. 2A to 2C, a projection 18 is provided on an 
inner side of the outer peripheral disk portion 13 
between the shaft portion 11 and the outer peripheral 
cylindrical portion 14. This projection 18 is formed 
into a shape as shown in FIG. 5 described later, and 
engaged with one end of a clutch piston (not shown) . 

As apparent from FIG. 3, the outer peripheral 
disk portion 13 is offset with respect to the shaft 
portion 11 so that a free end 14a of the outer 
peripheral cylindrical portion 14 and an end of the 
projection 18 are in the same plane. This plane is 
configured almost substantially p erpendicularly to 
the shaft portion 11, but can be further offset to 
define an obtuse angle, if necessary. 

FIG. 4 shows a third step, and is an axial 
sectional view showing the clutch housing 1 of FIG. 3 
which is formed, by a flow forming method, into an 
almost completed product in which a spline 3 3 is 
provided on an inner periphery of the outer drum. 
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After flow-forming the clutch housing 1, the outer 
peripheral disk portion 13 is in a relationship 
almost substantially p erpendicular to the shaft 
portion 11, and the outer peripheral cylindrical 
portion 14 is in a state spaced from the shaft 
portion 11 almost substantially in parallel therewith. 
A separator plate of a friction engagement device 
(not shown) disposed in the clutch housing 1 engages 
with the spline 33. 

Use of the flow forming, which is a kind of 
plastic forming method, will provide a number of 
benefits. For example, the spline can be formed 
initially as an integral piece at lower cost, and a 
spline portion is cold-formed, thus increasing 
strength, and further, an integral configuration does 
not cause strain due to welding, thus securing 
accuracy. 

FIG. 5 is an axial sectional view showing the 
clutch housing 1 which has been finished and become a 
completed product after the third step. Here, the 
entire product is finished by grinding or the like. 
Therefore, it is generally thinner than the one shown 
in FIG. 4. In a finishing step of FIG. 5, a spline 
31 is formed on an inner peripheral surface of the 
shaft portion 11 on the side opposite to the region 
15. A drive shaft (not shown) comprising a 
corresponding spline on its outer periphery is fitted 
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into the spline 31, and the clutch housing 1 is 
supported so as to rotate integrally with the drive 
shaft. In the shaft portion 11, between the through- 
hole 19 and the through-hole 17, a third through-hole 
3 5 having a diameter sized between those of both the 
through-holes is formed by grinding. 

In the finishing step, the projection 18 is 
further processed, and a circumferential groove 32 
into which an O-ring is fitted is formed. The oil 
holes 22 and 23 provided in the shaft portion 11 of 
the clutch housing 1 which has become the completed 
product will here be described. The oil hole 22 is 
provided to joint the friction engagement device, — to 
operate the clutch piston (not shown) provided 
adjacent to the outer peripheral disk portion 13, and 
to supply a hydraulic pressure to a hydraulic chamber 
(not shown) defined between the oil hole 22 and the 
outer peripheral disk portion 13 . 

Furthermore, a canceller (not shown) for 
canceling cancelling the pressing of the clutch 
piston is provided on an axial outer side of the 
clutch piston, and the oil hole 23 is provided to 
supply a hydraulic pressure to a hydraulic chamber 
defined between the clutch piston and the canceller. 

In the above description, the clutch housing 
shown in FIGS. 1A to ID to FIG. 3 and the clutch 
housing shown in FIG. 4 and FIG. 5 have different 
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sizes, but it is slightly enlarged for convenience of 
description to show details in FIG. 4 and FIG. 5, and 
they do not show the actual size of the product. The 
clutch housing formed by the manufacturing method of 
the present invention can be used for an automatic 
transmission, but and a multiple disk friction 
engagement device incorporated inside may be either a 
wet type or dry type. 

The following effects can be obtained according 
to the method for manufacturing the clutch housing of 
the present invention described above. It is 
possible not only to easily process the oil holes and 
notches without being influenced by the shape of the 
outer drum portion, but also to improve strength and 
accuracy by use of an integrally formed material, 
thereby allowing the mass production of the clutch 
housing . 



